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I Synopsis

This report presents basic aircraft data and some of the basic per-
formance data which are currently available (21 November 1958) for the F4H-1
aircraft. The data presented in this report supersedes that data presented in
references 1, 2, and 3. A brief description of the F4H-l is also given.

Included as basic aircraft data are the stability derivatives of the
F4B-l In both wind axes and body axes and the airplane characteristics for both
the lateral and longitudinal modes. Also given are the performance functions of
the lateral and longitudinal variables as influenced by &•, g, and S.

The basic performance data contained in this report are presented in
the form of graphs. Some of the data presented is not presented in the form as
originally received. Where this occurs, the method used to obtain this data Is
given.

II Degoription of &he fAL-I

The F41H-1 is a two-seat, high performance, all-weather fighter that is
powered by two General Electric J-79-GE-2A (17K) turbo jet engines with after-
burners. It is capable of attaining high supersonic speeds and high altitudes.
The basic armament consists of four Sparrow III missiles. It is also capable of
carrying a variety of external stores. The F4H-l has thin, highly swept wings
of low aspect ratio, and thin swept tail surfaces.

III Basic Airoraft Data

The stability derivatives are obtained for six different flight condi-
tions. They are for both maximum speed and cruise speed of the F4H-l at alti-
tudes of 1,000 feet, 30,000 feet, and 50,000 feet. The velocities and altitudes
used in obtaining the stability derivatives are indicated by cross marks on the
F4H-l maximum velocity profile shown in figure 2 of Appendix III.

The wind axes stability derivatives are shown in Table II and Table III
for maximum and cruise velocity conditions respectively. The airplane character-
istios for both the lateral and longitudinal stick-fixed modes are included in
these tables. Table IV and Table V present the body axes stability derivatives
for maxikimm and cruise speeds respectively. All the tablf s are contained in
Appendix I. There are sfreral coefficients for which either the data available
are innufficLent, or no data are available at all. These coefficients will be
indicated in the table.

The pertinent angles of the F4H-1 are shown in figure 1.

In Appendix I, the force and moment equations are given from wh•ich the
wind axes stability derivatives are derived. With each equati.on, a reference is
given to show where each stability coefficient is obtained. The equations of
motion in wind and body axes form are presented. The appendix also includes the
stability derivatives.

Appendix 2 presents the pertormanc2 functions of the lateral and
longitudinal variables as influ .need byk, 6i_, and . The method of obtaining
these performance functions is described.
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IV Basic ferformance Data

The aircraft performance data shown in this report are for the basic
F4H-1 airplane carrying four Sparrow III missiles serni-&bmerged on the underside
of the fuselage. All performance data at altitude are at combat gross weight
(60 pereent of takc.off fuel). Wherever the engine had any effect on the data,
the J-7V-C&-2A(17K) angine is used.

All performance data curves are presented in Appendix III. Since some
of the data shown are not in the original form as received from the manufacturer,
the method used in obtaining this dato is given.

6 CONFIDENTIAL
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AoPendic

This appendix presents the F4H-l basic aircraft. dpta currently available
(21 November 1958). It includes the force and moment equations from which the
wind axes stability derivatives are obtained. These are given in Table I. Also
given in the table is a reference as to where each coefficient required by these
forces and moment equations is obtained. The equations which are used to trans-
form the wind axes stability derivatives into body axes stability derivattivea are
not given in this report, but are found in reference 4, pages 88 and 89 of
Appendix II.

The equations of motion in both the wind axes and body axes forms are
included. Tables II and III contain the wind axes stability derivatives for
maximum and cruise speeds of the F4H-I respectively. Tables IV and V give the
body axes stability derivatives for the respective speed conditions previously
mentioned.

•ALULATION OF ZABILITY MAIVATIVIS (WIND AXS)
T AT 'PA r.

Coefficient Force and Moment Suation Units Refevnc for
F4H-I Coefficient

lb.ft./rad Hef. 6, page 9.4
__L___ A - fl J_ ....... Ref. 5, pages 10.10,11.12

cei_ _ __ J b.ft./rad Ref. 5. pages 10.16, 17

r-_Xr, L.;sib lb.ft./rsd Ref. 5, pages 15.19, 20

Sb.ft./rad ýjRat. 5, pages 21.7, 8,
cb= Sj'6 Ref. 6, pages 10.3

SCms0m scj lb.ft./rad --

C" lb.ft./rad Ref. 5, page 11.15
C- Q~ Ref. 6, page 10.4

CP -s lb,/rad Ref. 5, pag .e 11. _13

_ y________ C>, s• lb./rad

cy P/ =_ lb./rad Ref. 5, page 15.21

(__.e • voV lb.ft.sec./rad Ref. 6, page 9.11

C 4, • = CA, s~ lb.ft.sec./rad Ref. 5, pages 15.13, 14,
L____ _ __,_s_ _V15

S N = N e ejCY I lb.ft.seo./rad Ref. 5, pages 15.24, 25

ca, N,. fr,, s /Z lbeft.sec./rad Ref. 5, pages 15.22

YP P CY. (X j ýk6/e lb~seo. ,/rad Ref. 5P Pages 15.26, 27

Cr,, sC4, v lb..sc./rad Ref. 5, page 15.23

CONFIDENTIAL
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Table I-9ntiaA

_WNGITUDINAL

Coefficient Force and Moment Equation Units Reference for
-F4H-1 Coefficient

,-- hx c lb.ft./rad Ref, 6r page 8.10

#____ /M1- (M C1 lb.ft./rad Ref. 5, page 15.4

Cf1 zC .s7 Z lb.ft./rad Ref. 5, page 9.24

C~.• jj(:•" k,' lb.ft.se4./rad Ref. -5. page 15.2

1b*rt.sen.frad Rof. 5, Page 15.8
_ , ___.L _ _ _ _ ...

LO( lb./rad Ref. 6, page 6.34

lb./rad Ref. 6, page 6.34CL = Ref. 5, page 9.23

CL L• C• • ___.. lb./rad Ref. 5, page 15.6

CL LCL CL • / Y lb.sec./rad Ref. 5, page 15.10

C D CDL ( lb./rad Ref. 5, page 15.7

* DJCL)Jd S~.lb./rad

D, lb./rad Ref. 5, page 15.3

For the F4H.-l, the remaining parameters in the force and moment
equations of Table I are lstAd below:

a - wing area = 53 0 sq. ft.
b - wing span = 38.4 ft.
S- mean aerodynamic chord = 16.05 ft.
W - combat weight = 39,114 lbs.

It should be pointed out that the stability derivatives obtained from
the force and moment equations in Table I do not have the same value as the values
given in Tables II and I11. To obtain the values in Tables II and III, it isnecessary to divide the above forae or moment equations by its respective moment
of inertia or by mV.

For the later- equation of moticn, this is illustrated as follows:

Let

8 CONFIDENTIAL
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• p p
MY

Xx

"LEV_ U , , and so on.Z A

Similarly for the longitudinal aquations, let

VA c and so on

In "he orso of wind axes, the equetion; of motion are first written with
the stability derivatives in the form given in Tate I and secondly in the form
of Tables II and III where the substitutions using the above equations are used.

Give-2 below are the eluations of motion in terms of wind axes

Lateral

Roll:

law
LoS

,+ == -0 - • -"
i , "Y' T- X .-

Side Foroes

orSCO- NIDENTIAL
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Longitudinal

"Pitohs

5 2- M k 0

or

Lifts

or

Drag s

or

S+ ýr +(s dj)L +cl~

The six equations of motion in body axes (principal inertial axis) form are
listed belows

2. v+ ut' -WP X,/~ V~ +p P Yr c 057 O

3. + V P- t4c+ Z \A~/.) + 4-Z,5. Sa COS.COS)

-Ty

-_.z.-~ k---Pip P 4 0 Y1 + • + °t - ;,

m €~ONFIDEN!'IAL .-
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Table UI

F4H-l (Vrmy) Lateral Stability Derivatives - Wind Axes

Altitude - Yeet 1,000 30,0OO 50,000

MAch No. 1.12 1.932 2.07

Velocity - Ft/sec. 1247 1923 2005

CL 0.0377 0,0415' o.968

q - lbs/ft 2  1795 1644 727

w deg 0.592 1.22 3.12

Sp - dog -1.84 -1.21 0.69

Ix - slug ft 2  25,198 25,135 25,10O1

S- slug ft2  116,137 116,137 116,137

is - slug ft2  133,396 133,459 133,493

IX slug ft 3,479 2,289 -1,305

, p -2.9948 -1.5282 -0.88092

i0 .068511 0.43746 0.23322

1,8 -15.364 44.227 7.7368

1 • -75.746 -24.716 -10.252

1 3.061 2.8749 2.0952

0p 0.07841 0.05271 0.02454

nr -0.50290 -0.39293 -0.18730

n 21.355 15.799 8.1955

0 0 0

n. -2.0969 -2.0108 -1,5882

Yp 0.00034 0.000041 0.00004

Y1r 0.00256 o.o0104 0.00045

v,9, *e. -0.39239 -0.22652 -0.09993

0 0 0

CONFIDENTIAL
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Table I1 (Conti•ned)

k'H-l (V•, ) I~ntural Stability Derivatives - Wind Axes

,1 L~I - .U:(:t 1,000 30,000 50,000
: Nh . 1.12 1.932 2,07

0.00780 0.00427 0.00336

T i w Jonatant-aec -356.33 -61.2.0 -136.57

11 'I2;, ;onsttat-soc. 0.33 0.6/ ,.1.

it~hi~l ~ ()9.143 7.20 4.82 -
(wrj(rad/sec) 4.60 4.09 2.85 .

Noie.' Al] coefficients given for combat weight at 60C fuel pluf 4 Sparrow IIl
:.i,ýiilcs, e.g. 30% V.A.C. = 39,114 lbs.

I .ofI or Aileron defincd as 10 of down LoL4L rileron yields 1.50 up

It ', nro availr.ble

Illy I.-i availoblo nro withcy,= 00

12 CONFIDENTIAL
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Table II (020tinued)

F4H-1 (¥Fmax) Longitudinal Stability Derviatives - Wind Axeo

Altitude - Feet 1,000 300000 50 000

Velocity - Ft/sec 1247 1923 2005

Uq -3.1297 -1.1053 -0.41683

-1.3322 -0.08793 -0.04269

M.< -110,41 -75,849 -29.406

--W. •6.5140 4.4775 2.9219

,, -104.31 -55.141 -21.980

I. 0.01600 0.00257 0.00096

I• 2.6623 0.94669 0.37178

1v -0.01519 0.00492 0.01226

1.9 0.36020 0.12350 0.04844

d 0.04959 0.03804 0.04014

d L0.06915 0.03038 0.01685

d~i_* 0 0 0

iaort ( f ) 32.84 12.20 7.61

(o•rLd t 0-k (,ad/sea) 10.82 8.76 5.43

S' W% 51.34 37.08

Fbugoid w. (red/,eo) 0.032 0.028

Tl (sea) -25.29

(T2 (sea) 9.42

Notes All coefficients given for oombat weight at 60% fuel plus 4 Sparrow III
missiles, o. a. 30% M.A.C. = 39,114 lbs.

*Dginitgon of ile C Aileron defined at 1l of down going aileron yields 1.5. up
going spoiler.

**No data are available.

*Only2T data available are with 00.
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al II

F4H-I (VForuise) Lateral Stability Derivatives - Wind Axes

Altitude - feet 1,000 30,000 50,000

Mach No. 0.5 0.9 0.9

Velocity - Ft/sea. 555.5 893.7 873,0

CL 0.204 0.205 0.519

q - ib./ft 2  357 305 138

N - dog 3.84 3.16 7.98

c• --dog 1.41 0.73 5.55

Ix- slug ft 2  259100 25r106 26,038

y- slug ft 2  116,137 116,137 116,137

Iz- slug ft 2  133,400 133,500 132,200

z- slug ft 2  -2,660 -1,348 -30,400

Ip -2.02 -1.369 -0.59

1r 0.-504 0.332 0.208

i•-14.28 -15.25 -10.85

1 * -15.85 -19.27 -7.21

I1. .156 1.92 0.00646

rip -0.0278 -0.02215 -0,0259

nr -0.196 -0.1389 -0.0594

6.05 5.96 2.78

0 0 0

-3.69 -3.16 -1.418

yp 0 0 0

y 0.00254 0.00110 0,00048

-0.1635 -0.1155 -0.o0475

3. CONFIDINTIAL
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Table III (Continued)

F4H-1 (VFQruiee) Lateral Stability Derivatives - Wind Axes

Altitude - feet 1,000 30,000 50,000

Mach No. 0.5 0.9 0.9

y ** 0 0 0

y 0.0302 0.0153 0.00697

Sprial Time Constant-Se -930.14 1800.8 952.7

Roll Time Constant-Seo. 0.48 0.69 1.57

Dutch Roll S (%) 5.91 3.41 1.91

O (rad/,eo) 2.54 2.50 1.94

Notes All coefficients given for oombat weight at 60% fuel plus 4 Sparrow III
missiles, o.g. 30% M.A.C. = 39,114 lbs.

"*Definition of i• a Aileron dufined as 10 of down going aileron yield 1.50 up
going spoiler.

"*vNo data are available.

***Only data available are withCkw = 00.
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Table III (Oontinued)

F4H-1 (VForui q) Longitudinal Stability Derivatives - Wind Axes

Altitude - Feet 1,000 30,000 50,000

Velocity - Ft/sec. 555.5 893.7 873.0

. . -1.08 -0.785 -0.3119

m• -0.545 -0.417 -0.197

-4.17 -5.06 -1.96

m -0.196 -3.79 -2.89

m -17.55 -19.28 -7.49

0.01134 0.00501 0.00204

14 0.937 0. 709 0.282

0.1205 0.1221 0.113

I,, 0.1215 M.0976 0.0387

d0( .00575 0.0459 O.o0463

d 0.00389 0.0026 0.01241

__ I 0 0 0

Short $ (%) 56.44 40.69 29.31

kiriod (WA (tad/aec.) 2.27 2,33 1.45

.(•)( de0.055

Phugoid r-.
(TI (sec.) 9,63 12.31

(T2 (sBc.) -7.86 -7.79

Note: All coefficients given for combat weight at 60% fuel plus 4 Sparrow III
miasiles, o.g. 30% M.A.C. 39,114 lbs.

"oefinitiox, of 1
d,,s Ailoron defined as 10 of down going aileron yields 1.5* up

going spoiler.

"**No data are available.

***Only data available are with • = 00.
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Table IV

F4H-l (VFmax) longitudinal Stability Derivativoq - body Axes (Princinal Axes)

Altitude - Feet 1,000 30,000 50,000

Mach No. 1.12 1.932 2.s77

Velocity - ft/se• 1247 1923 2005

cA w - Deg. 0.5920 1.220 3.12-

(x f - Deg. -l,840 -1,210 0.690

-o - 3g. 0 0 0

Do - lbs. 38,500 30,370 14,100

Ix- slug ft 2  25,086 25,086 25,086

I - slug ft 2  116,137 116,137 116,137

Iz- slug ft 2  133,508 133,508 133,508

xu -0.07211 -0.03134 -0.01646

XV -0.10778 -0.04090 -0.01973

-0.64049 -0. LO424 +0,02309

-14.418 -5.0134 +1. i693

S-0.00806 0,00150 40.00128

m[ -0.00107 -0.,000045 -0.00002

MW -0.0883 -0.03948

mq -3.1297 -1.1053 -0.41683

m . . -104.31 -55.141 -21.980

i * -2.6847 -0.95873 -0.37795

• -0.06882 -0.02453 -0.00791 -

_ZQ. . -19.9/3 -4.9372 -1.9176

*. -448.94 -237.43 -97. 109
Note. (1) All stability derivatives given for combat weight at 60% rsael plus

4 SparIow III Miseiles, ag. at 30% M.A.C. = 39,114 lbs.
(2) All angles ?re measured in radians.
(3) All velocities are measured in ft/sio.

1? CONFIDENTIAL
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XILe 0  (Q ntulu)

F4H-I (VFM=) Lataral Stability Derivatives - Body Axes (Principal Axes)

Altitude - Feet 1,000 30,000 50,000

Velocity - Ft/rso. 1247 1923 2005

IV -0.009/14 0.02396 +0.00359

3 p -2,.9724 -i1.5163 -0.88585

1r 40.69773 +0.42618 +0.23469

-76.043 -24.758 -10.257

+2.7152 +2.6540 +2.1981

YV -0,39238 -0.22652 -0.09993

Yp 40.52969 40.12200 +0.06952

Yr +3.1793 +2.0028 +0.90521

y4.- 0 0 0

+9.7243 +8.2189 +6.7"74

4V +0.01718 +0.00812 +0.00410

np +0.08024 40.05041 +0.02479

nr -0.50920 -0.39559 -0.18646

n6, +0.45889 +0.09823 -0.02321

n -2.1126 -2.0210 -1.5833

Notes (1) All stability derivatives given for combat weight at 60% fuel plus

4 Sparrow III miasiles, c.g. at 30% M.A.C. = 39,114 lbs.

(2) All angles are measur'3d in radians.

(3) All velocities are measured in ft/sea.

CONFIDENTIAL



CONFIDENTIAL

F4H-l (VF 0ruse) longitudinal Stability Derivatives - Body Axes (P•rncipal Axes)

Altitud& - Feet 1,000 30,000 50,000

Math No. 0.5 0.9 0.9

Vel•city - Ft/eec 556 894 873

•w- Dog. 3.84 3.16 7.98

- D.eg. 1.41 0.73 5.55

- Deg. 0 0 0

Do - lbs 3,688 3,815 5,147

Ix - slug ft 2  25,086 25;086 25,086

ly - slug ft 2  116,137 116,137 116,137

-Z " slug ft 2  133,508 133,508 133,508

Xu -0.00153 -0.00095 -0.00317

xw +0.0236 -0.00084 40.01805

Xq +0.15M +0.0565 +0.X72

+1.645 +1.095 +3.26

MU -0.00017 -0.00418 -0.00309

S-0.00098 -0.00047 -0.00022

-0.00755 -0.00574 -0.00256

Mq -1.087 -0.784 -00311

mse -17.55 -19.3 -7.4935

. w -0.941 -0.712 -0.295

_ _ -0,0972 -0,1131 -0.0854
•:I -6.28 -4-47 -1.77

UQ -67.2 -•3'7.16 _ -33.6
Notes (1) i stability derivatives given for combat weight at 60% fuel plus

4 Sparrow III missiles, e.g. at 30% MA.Z.. = 39, 114 lbs.
2 All angles are measured in radians.

All velocities are measured in ft/seo.
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"F4H- (VForuisu) Lateral Stability Derivati'ves - WI Axes (Principal Axes)

Altitude - Feet 1,000 30,t00 50,000

Velocity - Ft/sea 556 894 V73

Iv -0,02719 -0.018 -0.-01445

_ _ _-2.039 -1.365 -0.60432

ir +0.516 +0.3235 40.18576

-19.25 -7.4273

13- +2.042 +2 13 +0.72818

YV -0.1628 -0.115 -0.0474

Yp -0.0345 -0.0124 -0.0402

yr +1./408 40.985 40.416

Y-7._______ 0 0

Y-F +16.75 +13a65 46.09

'IV +0.01081 +0.00661 40.00291

11P -0.0324 -0.0221 -0.0258

Ar -0.1945 -0..138 -0,0605

n;_ -0.0731 -0.0457 -0.136

n-T -3.69 -3. .1 -1.39

Note: (1) ill stability derivatives given for combat weight at 60% fuel plus
4, Sparrow III missiles, c.g. at 30% M.*.0. = 39,114 lbs.

(2) All angles are measured in radians

(3) All velocities are measured in ,t/sec.
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This appendix includes the wind axers performanoe fanotions of the
lateral and longitudinal variables is influenoed by• , #6 , and 5 . These
quantities define the dynamic relationship of the airoraft variables, i.e.

Longitudinals

I L PFJ-- + L P F 6,63 ge

LPF]
Laterals

* PF], 6 $'~ o

Before tabulating the values of the performance functions of the F4H-l,
the method of obtdAning C pF in expleined.

For the longitudinal case, w3 refer back to thb longitudinal wind axes
equations of motion gAven in Appendix I. These three equations are written ass

For a S-e inpt to the system. we rewrite the above aa
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Using Cromer'I rule# we solve for anow response to a L, input.
We have

0
1, "

The denominator of the above is known as the stick fixed characteristic
equation and is abbreviated as 4 a

The above determinant ie rewritten as below,

M< s'-r s -

vhere

[PFI., CKA.

Siilarl~y, CPF]~~ and~pJ are solved for.

The lateral performanoe functions are derived in a similar manner, 1.0.

-YP!, ~Ys 4 L60. + S*

-ys - .
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6.I-t,•- s/•(I- Y,4 ¥,$a 2.... .L ,.

+ es-,- ( 5-/ yr.)5
4

1Ienoe,

it ,- "I' A
Aý&~c, le m 1 r

The remairing lateral parformanoe funotions are obtained in the same

The i'r xzes e'erformanae functions for the F4H-1 for the six flight

conditions considered are now listed

Case Z VF 1247 fps at 1,000 feet

A = (+ ÷ 0.10620) (a - 0.03954) (82 + 7.1054 a + 117.00)

N -0.36020 (a - 0.01205) (a + 0.08120) (a + 288.08)

Nar&= +0.36020 (a + 0.06997) (a + 25.615) (t - 25.788)

Nut" . 40.00856 (, + 1.1963) (a + 600.26)

S: 40.99640 a (a - 0.00281) (a + 3.0079) (a2 + 0,86882 sa 21.202)

N,6.,= -75.746 a (82 + 0.89529 a + 21.498)

WI. = 2.7714 s (s + 0.39453 a + 11.965)

23 CONFIDENTIAL



CONFIDENTIAL

ll)ý4k = -1.9755 (a F 4.2342) (s2 - 0.83532 a + 4.9951)

--2.0171 (a - 0.23921) (a + 0.60330) (s + 2.9416)

, +1.9446 e(s - 0.2241.1) (a + 2.2577)

40.00777 3(s + 0.0003)(s + 3.0284) (s + 259.42)

Case 1I Vp = 1923 fps at 30,000 feet

AI= t82 + 0.03257 a + 0.00101) (s 2 + 2.1375 a + 76.695)

-0.12350 (a + 446-44) (s2 4 0.03038 a + 0.00025)

N 40.12350 (a + 0.02965) (s - 18.600) (a + 18.647)

NL 16c= 40.00263 (a + 0.34184) (m + 796.56)

A = 40.99844 e(s - 0.01558) (a + 1.5657) (32 + 0.58824 a 4 16.688)

N =-24.716 o(s2 + 0.61945 a + 15.872)

= +2.6915 W(s2 4 0.39185 8 4 49.925)

Ný)6-= -0.42388 (a + 4.0559) (S2 - 0.75592 4 + 3.7999)

HP,61 = -1.9615 (a - 0.64503) (02 + 2.3249 s + 1.7765)

N, +0.42242 s(s - 0.16941) (a + 2.2704)

, 40.00426 s(s + 0.00141) (a + 1.5108) (a * 460.03)

Case III VF = 2005 fps at 50,000 feet

= (s 2 + 0.02080 o + 0.00079) (s2 + 0.82730 a 4 29.528)

= -0.04844 (a + 453.74) (s2 + 0.01685 a + 0.00030)

Ne,,4= 40.04844 (a + 0.01440) (s - 11.789) (a 4 11.W15)

N• +0.00117 (a + 0.12277) (s + 755.92)
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AN '•.%,T9?49 4,(s - O.0732; (a + 0.90465) (. 2 + 0.27492 + 4 8.346,)

N/•= -10.252 $(gs2*+ t .2E*23 r + 3.2105)

7.78 ml 0.12132 a + 13.527)

40.10016 (s - 3.5.64) ýs2 + 1.1445 a + 3.7858)

tM;•= -1.6087 (a - 0.44053) (g2 + 3ý3612 s + 0.66718)

-0.10053 a (s2 - 0.86394 s + 0.30658)

NAu 40.00336 a (a * 0.00026) (a + 0.85914) (a + 479.04)

Case IV V. = 556 fpe at 1,O00 feet

-(2 + 0.00066 a 4 0.00360) (s2 + 2.5590 s + 5.1394)

N•,.= -0.12150 (a + 143.89) (82 + 0.00384 a + 0.00695)

* .e +0.12150 (a - 0.00365) (a - 11.456) (a + 11.450)

Nt9_= -0.000073 (s + 0.92102) (s + 13,788)

, = +.99788 s(s - 0.00108) (a + 2.0917) (s2 + 0.30067 a + 6.4809)

-15.850 3(s 2 + 0.35950 a + 6.0667)

41.9511 a~s 44.3036) (a - 5.1675)

NOL= 40.31621 (a - 2.1497) (m2 + 3.7067 a 4 8.196ý)

N6,-= -3.7211 (a + 2.1660) (a2 - 0.03915 a + 0.31180)

iyo•= -0.31540 s(s 4 0.13703) (a + 4.1762)

N1,61= +0.03014 8(5 - 0.01180) (3 + 2.0576) (a + 123.35)

Came 7 VpF 893.7 fps at 30,000 Zoaet

= (8+ 0.10380) (a - 0.12729) (82 + 1.9350 a + 5.6536)

N = -0.09760 (a + 197.34) (s2 4 0.00258 4 + 0.00372)
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NyA e+40 .0 9760 (a - 0.00431) (a - 11.510) (s + 11.729)

u = 40.00096(a + 0.53880) (• + 922.94)

= +0.99946 a (a 4 0.00056) (s + 1.4556) (42 + 0.17025 + + 6.Z339)

No = -19.270 g(#2 + 0,25440 a + 5.9695)

= 2.0894 8(, + 4.01"4) (a - 4.3874)

+ ,0.19443 (a - 2.1566) (,2 + 4.4673 a + 9.8877)

N~.. a -3.1794 (a + 1.5566) (a2 - 0.09651 a 4 0.26804)

Np, -0.19,422 3(8 + 0.087,44) (s + 5.6896)

u0.01529 m(s - 0.0o633) (a + 1.4044) (a + 207.80)

Cane VI V? = 873 fps at 50,000 feet

S= (a + 0.08125) (a - 0.12834) (e2 + 0.85000 a + 2.1032)

A/ o= -0.03870 (o 1 9q3.46) (S2 + 0.01239 a + 0.00363)

A/e = 40.03870 (a - 0.00429) (a - 7.1886) (s + 7.3194)

-•40.o0036 (s + 0.21721) (a + 957.31)

A = 40.96868 8(5 + 0.00105) (a + 0.63743) (g2 + 0.07425 a + 3.7719)

A/0 r = -7.2100 e(S2 + .10690 n + 2.7815)

No S = 40.57224 s(s + 4.8859) (a - 5.4988)

N. = 40.56598 (a - 0.97662) (02 + 1.3540 s + 1.3381)

N -1.4185 (a 4 0.99447) (s2 - 0.38590 a 4 0.40198)

= -0.56571 e(a + 0.03658) (a + 0.76364)

N "= +0.00675 s(a - 0.01264) (a + 0.60647) (a 4 210.07)
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This appendix presents basic performance data currently available
(21 November 1958) on the 74H1-1 in the forms of graphs. In some oases, it ih
necessary to perform calculations to obtain the curves shown. In these oases,
the method used to obtain these curves is stated..

The mam•mAm velocity envelope of the FI4H-1 for different altitudes in
shown in figure 2. This maximium velocity profile in given for the J79-01-17K
engines. Shown on the curve are the engine limit and the canopy structure limit.
The canopy structure limit imposes a maximuam velocity of Maoh 2.1 on the aircraft.
Indicated by cross marks on the speed profile are the aircraft velocities and
altitudes at which the stability derivatives are obtained.

Figures 3(a). (b), (o) and 4(a), (b), (o) present the net thrust that
is available for different altitudes over a range of various Mach numbers. These
net thrust figures are for maximum power (afterburner on) and military power.
The thwust curves presented in these figures are given in terms of only one
engine' For interceptor velocities above Mach 1.4, the thrust varies with angle
of attack at a constant altitude.

Figure 5(a), (b), (c), (d), (e), (f), (g), and (h) contains the drag
summary for the F4H-1, where the lift coefficient (CL) is plotted versus the
coefficient of drag (OD) for various Mach numbers. In some oases, these dkta are
extended beyond that data as received from McDonnell Aircraft Co. For the method
used in extending these curves, see reference 7.

In figure 6, the predicted maximum usable lift coefficient for various
interceptor Mach numbers is shown. The Model F4H-1 lift curve slope variation,
(CLO<), versus Maoh number is given in figure 7.

In figures 8, 9, and 10, the amount of thrust that is required for the
aircraft to sustain diffeient steady state load factors for various interceptor
speeds is shown. Also shown is the net thrust which is available from the mal-
mum reheat and military power settings. These thrust curves are presented in '
terms of two J79-0E-17K engines. The da-'a shown in each figure are obtained for
the interceptor flying at a constant altitude. These curves are obtained through
use of the following 9 equations and figures 3'and 4.

2) C L ? W where ri = 1s 2, 3,. and 4 g'Is

3) Obtain the value of CDI from the curve of CL os CD in figure 5

4) Di=4D1 q S=T1

CL.
5) C<w CLf
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6) L-nW-T1 sin (• l co<). Where d4.250 from Fig. 1

7) GL'- •S

8) Obtain the values of GD2 from the curve of CL vs 0 D in figure 5

9) D2  T2  CD2 q
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°l.Airplane 'wimes Power Net Thru

Oft *r(9..Q3.f (171) Inou
I SI.,tandard Day

22 I ':ys.axi

1i •6I ' i ' • "

2, . I

f II, s tl

I I I I,

1. Zupoved M17 Turbojit bti~h 1
1 10 PertouAooe Deck (INK 70.4)

2. AA. birls mej dated
IS January IM5

Notes SCM-Airplane WingAngleof Attack uandU
--Airplane RW Agngle of Attack 30aMd11l

~WAirplane Wing Agle ofAttack.6e

;, I i

AL 44 as6 40 jo A i4

I baohht

1g. 3(a). Model 74)1-1 Airplane MW~d~mu Favor-Net Thrust
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I. It I

I -, •L i

9ne 379,-GE...17K Engine "ICAO 'Sanarlad Dq' •

I0 i

I I IA

0,J

2 A. A. lamberts g Momn 1799, dated 18 January 1957

m Lo • _ (1) Duot reoovery per ref. 2
(2) W&/Wp .0

&,U 04w,- Airplane Wing Angle of Attauk = 00 and4 150
"a(w,- Airplane Wing Angle of Attaok= 30 and i10
0(w• Airplane With Angle of Attack = 64

2

0 012 124 0.6 0.6 /,0 a2 /.4 a /,0
Haah Number

P., Mg, 4(a). lodel F4H-1 Airplane Military Power Not Thrusti
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Figs S. Required andl I I- -I- I
available Thrust vs. Mach Nuamber for
different Stead State Load Factors

46- Altitude - 1,000 feet--
2(TIIO) J-79-QE-17K finginex

44

it,

aA 4

.4 . 6 * 6 . . .
H4ach Number
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Fig. 9. Required and Available Thruset vs. Mkoh Number
for Differen~t Steady State load Faotors

Altitude u 30,000'

Notes a 4,- Airpilane Wing Angle of Attack a 00 and 150
0ck A- paeWn nl fAto Airplane Wing Angle of Attack -30 and 110

2(Tik) J-79-CE-17K &fgiie

34 I.-_
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Hach Number
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